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ABSTRACT

Airpower in Your Hip Pocket -- Under What Conditions

Should An Operational Commander Constitute An Air

Reserve'? by Maj. Kimble D. Stohry, USAF, 99 pages.

This monograph examines a concept considered an
abomination to some airmen - operational air reserves.
The study is exploratory in nature: searching applicable
theory, historical examples, and contemporary developments
for insights on air reserves.

It appears likely that some currently forward
deployed military forces will return to the United Statez
to form a stpategic reserve. These strategic reserve
forces may have to deploy to and fight in a future theater
of war. There the theater comander may elect to commit
all of these forces or retain a portion of them as a
theater reserve.

Ground theorists have written extensively on the
utility of reserves. Air theorists have written little.
Two historical examples of operational air reserves
studied in this monograph are the Battle of Britain (1940)
and Soviet air supremacy operations in the Kuban (1943).
In contemporary developments both the Israelis (1967) and
the Egyptians (1973) constituted air reserves.

Using theory, history, and contemporary analysis, the
study derives a series of hypotheses about the conditions
which suggest the utility for an operational level
commander to constitute an air reserve. Then comparing
the different conditions against several operational
criteria, the monograph tests the hypotheses to answer the
research question.

The study concludes that an operational commander
should consider constitution of operational air reserves
during ambiguous air situations, when he is on the
operational defense, or when outnumbered or outclassed by
enemy air forces. Current Department of Defense (DOD) and
United States Air Force (USAF) doctrine is deficient in
the area of air reserves. The USAF in the future could
fight in any of the situations mentioned above. Therefore,
the need for further study in this area is clear.
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I. INTRODUCTION

The concept of constituting an air reserve is foreign

to most air forces.' In the United States Air Fo-ce

(USAF) , some officers feel that keeping any airpower in

reserve is an abomination.- Although reserves are common

to the planning and execution of ground operations, there

is a lack of literature on air reserves. Interestingly,

in his book The Air Campaign, Colonel John A. Warden

hypothesizes that air reserves are important.' In an era

of declining defense budgets, threatened force reductions,

and Congressional calls to bring forward deployed forces

home to the United States, it is therefore wise to examine

critically the concept of establishing air reserves at the

operational level. 4

For discussion's sake, imagine that the Congress

calls for forward deployed forces to return to the United

States. Forward deployed air and ground forces brought

home to a "strategic reserve' in the U.S. could quite

possibly require rapid reintroduction into a future

theater of war.' General (Gen.) Colin Powell, current

Chairman of the Joint Chiefs of Staff (CJCS) , recently

called for "an air force that can clear the skies the

moment such a task is called for. " 6 The theater of war

commander receiving an air force to *clear the skies" can

either place it under a theater of operations commander or

establish a theater of war reserve (with part or all of

it). The receiving theater of operations commander may

I



also opt to place the force he receives in reserve (part

or whole) or place it under appropriate air commanders.'

[Appendix A contains definitions of several terms used but

not explained in the monograph.]

An operational reserve is officially defined as an

emergency reserve of men or material established for the

support of a specific operation. "8  This differs from a

strategic reserve which is an external reinforcing force

that can be deployed to any region and committed to a

specific command for a mission decided by the receiving

commander.9  For this monograph an operational reserve is

considered a constituted reserve in either a theater of

war or a theater of operations.

Air reserves are undefined in JCS Pub 1. For this

monograph an o .erational air reserve is defined as:

That porti-n of an air force, under the operational

control of a theater commander (theater of war or
theater of operations), which is held out of combat
in anticipation of later use to influence the

outcome of a specific operation or campaign."'

These definitions establish the basis for examination

of the methodology of this monograph. The monograph

addresses the question 'Under what conditions should an

operational commander constitute an air reserve?' The

study seeks to answer the research question through

examination of theory, historical examples, and contem-

porary analysis. The first section examines and compares

theories of ground ana air warfare for insignts into

operational reserves, reviewing in the process six
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theorists from the classical period to the -resent. The

next section studies two primary historical examples where

air reserves were employed: the Battle of Britain (1940)

and Soviet air supremacy operations over the Kuban (1943).

Next, the study examines contemporary developments to draw

attention to significant events affecting air power and

the possible future use of air reserves. At the end of

the three sections (theory, history, and contemporary

dnalysis) hypotheses are formulated concerning the use of

air reserves at the operational level. After analysis the

sum hypotheses are then tested against several operational

criteria to answer the research question. The conclusion

is then compared against current Department of Defense

(DOD) and United States Air Force (USAF) doctrine to

aldress implications of tihle study.

This monograph is exploratory in nature; its purpose

is to shed light on the subject. The first flicker of

light comes from an examination of .

II. THEORY

The purpose of military theory is to guide the

thinking and intellectual development of future

commanders." Theory divides the study of war into

manageable portions in order to teach war from books."

There is always a conflict between this finite theory and

the limitless practice of war." Nevertheless, examin-

ation of the theory of ground and air operations helps



illuminate the critical elements in warfare.

First the study examines the writings of ground

warfare theorists Carl von Clau'zewlt7 and 9arn- de J'mrni-.

Next it searches the writings of air warfare theorists

Giulio Douhet, William (Billy) Mitchell, Alexander de

Seversky, and John Warden for comments on reserves. An

hypothesis based on the examination of theory concludes

this section.

Ground warfare theorists Clausewitz and Jomini both

wrote extensively on reserves. Since Clausewitz and

Jomini did not use the term operational'. one does nct

find 'operational reserves' mentioned in their works.

Clausewitz used the term 'strategy" while Jomini used bcth

"strategy and grand tactics to describe what we now

accept as operational art. 4 [The term 'operational' will

be used in this context when referring to their thoughts.]

Clausewitz said, 'tactics teaches the use of armed forces

in the engagement; strategy, ' us of Png-.ements fnr

the object of the war. " ' Jomini described 'grand tactics

as "the art of well combining and well conduutltg battles. " 6

U.S. Army Field Manual (FM) iO0-5's contemporary description

of operational art brings these two classical descriptions

together today: "the employment of military forces to attain

strategic goals through the design. organization and execu-

tion of campaigns and major operations. " '

One of Clausewitz's concerns in this area was that a

commander would 'husband the reserve and not release it
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when needed. - Reserves, he felt, should be emploved at

the decisive stage in the battle. If not used, they are

"self-contradictory. "  Thus, if reserves were toc far

away (timedistance) to reach and influence the battle.

they were useless. At the operational level, the

commander should have a definite purpose in mind for

employment of his reserve. 'Its value will decrease the

less specific its intended employment. "< ° The commander's

vision for the use of the reserve must conform with the

campaig.n plan. ' With that in mind, Clausewitz visualize.

two distinct purposes for employment of reserves:

prolonging or renewing the action, and countering

unforseen threats.zz An unforseer, threat can menace the

commander anytime the enemy situation is too ambiguos t

judge properly. When the reserve is committed, it should

be employed in mass at the decisive point."

(7lausewltz also theorized that offense and defense

are closely interrelated.-' "Every method of defense

eads to a method of attack. =  He postulated that every

of fense can transition to the defense. =  This inter-

relationship of offense and defense can greatly affect the

use of reserves. A strong reserve introduced at the

decisive phase of the battle can change the defensive

phase ,nto an of fens've one, and vice versa for the other

s'de. Reserves committed in the pursuit phase of an

, fens e ' ri destroy a shattered defender - Likewise.

reserves '-nmmi tted ,n a defensive situation can buy time

5



tc: launch a counterattack. Reserves can also constitute

the counterattack force.- 9  One may now examine what

Naoolecn's other chronicler, Jomini, had to say about

.eserves.

Jomnl c!aimed that Napoleon organized reserves Dr

all his campaigns."' Jomini prescribed reserves at all

eve's of war .n both offensive and defensive sltua-

tions. At the operational level he believed in reserves

for, each army and army corps." Jomini had a preference

for offens:ve operations: he called the defensive an

"offensive-defensive. " ' He also believed that a reserve

used either defensively or offensively offered advanraes

to the commander. 4

:n the offense Jomini thought that reserves should

weight the main effort. This weighting could be of two

kinds: reserve units in line ready for combat, or those

units behind the line ready to make up for losses in front

line units (replacements)." In the defense Jomini said.

A strong and wpll conceived reserve ready to counter-

attack when least expected is the means to seize this

initiative. " ' The timing of the counterattack is

critical. It should occur suddenly, just when the attacker

thinks he's won the victory." Also, Jomini thought that

the placement of operational reserves was the key to their

employment. Reserves had to get to the place of their

intended employment in time to influence the acti,.r>

This brief survey ol Clausewitz's and Jomini's
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writings demonstrates that they recognized the utility of

strong reserves and had certain common prescriptions for

their use. Reserves could aid commanders in both the

offense and defense. Placement of reserves was critical.

The reserves had to be able to get to the battle in time

to influence it." 8 Employment of reserves should be in

mass at the decisive time and place of the battle.

Now we should consider whether these prescriptions

follow in the theory of air warfare. Transitioning from

Napoleonic era theory to air power theory involves a leap

of about 100 years, the cycle of one Industrial

Revolution, and the genesis of operational art. 4" Airpower

offered an exciting alternative to traditional Napoleonic

thinking on war.

Airpower is simply "the ability to do something in

the air. Early air warfare theorists favored the

offensive nature of airpower and neglected the concept of

reserves in their writings. Early air theorists assumed

that this new arm could provide "quick, clean, mechanical,

and impersonal solutions" to war.4" Douhet described the

airplane as "an offensive weapon par excellence. " " Billy

Mitchell's early writings gave much attention to air

forces' cooperating with ground forces, including the use

of air reserves.4 4 In later years, as he became more of a

zealous advocate for a separate air force, these concepts

became less evident. 4 " Alexander de Seversky recognized

the utility of air power in offensive and defensive roles.

7



favoring the offensive. He wrote nothing though on air

reserves. 46  Recently, Col. John Warden devoted an entire

chapter in his book The Air Campaign to air reserves."

One may now study these air theorists in detail.

Douhet did not believe in air reserves. 4 9 His

writings show great imagination and vision even though

many considered him an extremist. 4 9 Aircraft, to him,

were instruments of pure offensive power. Douhet did not

postulate an effective defensive counter to them."' For

this reason he advocated a massive aerial first strike at

the inception of the war." l For example, he favored

destroying airplanes at their home bases rather than

shooting them down in aerial combat."2 Knocking out enemy

airpower in this first strike and then following it up

with attacks on military 'vital centers" and undefendable

population areas would achieve 'command of the air. This

is defined by Douhet as "being in a position to prevent

the enemy from flying while retaining the ability to fly

oneself. """ This, in his view, would ensure victory."4

Douhet understood the value of the defensive in ground

warfare, but ignored its potential in air warfare." Let

us now compare his views with those of Billy Mitchell.

Billy Mitchell's early writings stressed air

cooperation with ground forces in 'facilitating the

advance. "  A decorated combat pilot in World War I,

Mitchell's use of massed airpower to achieve air

superiority at St. Mihiel delighted General Pershing.1
7

8



Mitchell was more familiar with the tactical problems of

airpower than was Douhet." He understood the pertinent

lessons of World War I, having a keen insight for

implications to the next global conflict."9

Mitchell considered airpower "the strategic reserve

of the commander of a great army. " 'D He knew airpower

could arrive at the decisive point of battle much more

quickly than the two and one half mile per hour infantry

reserve of World War I."

Mitchell also noted, in Our Air Force, the use of the

French Air Division as an 'air reserve of the whole French

Air Force" He noted: 'whenever a decision was being

called for on the front, there would be found the French

Air Division. "  This implies that the French Air

Division helped the French Army weight its main efforts.

Mitchell's early writings also stressed the need for a

balanced aviation force of bomber, observation, attack and

pursuit aircraft."

Mitchell understood the interrelationship of offense

and defense and postulated the use of air power in both

roles. Though he is famous for his advocacy of strategic

bombardment and the call for a separate air force,

Mitchell's writings show a keen understanding of tactical

ground and air warfare.6 4

Mitchell's operations order for the St. Mihiel

offensive gave pursuit aviation the specific mission of

machinegunning 'the enemy's reserves which are in a

9



formation for counterattack."" Though not tried at St.

Mihiel, Mitchell also wrote on the capability of airpower

to cover a friendly retreat. Pursuit aviation, he wrote,

would keep air superiority over the defending ground force

and shield its movements from observation." This showed

his thoughts on air power aiding ground troops in the

defensive. Thus Mitchell believed airpower, as a reserve

of the overall commander of that day, could be employed

offensively or defensively. Now one may examine the

writings of Alexander de Seversky.

Alexander de Seversky understood the relationship of

offense and defense, but neglected air reserves in his

writings. He said: *The offense and defense represent

opposite sides of the same coin - aerospace battle. " " De

Seversky described the race between offensive and defensive

weapons in airpower in his book Victory Through Airpower.

He noted that pursuit aviation, essentially defensive,

ruled the skies in World War I. After the war the bomber's

capability seemed superior to the fighter's, which gave way to

Douhet's thesis. 98 During World War II, fighters seriously

hampered undefended bombers. The pendulum had swung again.6 "

De Seversky understood the need for close cooperation

between air and ground forces.7 Tactical airpower, he

said, has th, advantage of longer range and greater payload

and accuracy than ordinary artillery." He favored the

offensive use of airpower, but wrote extensively on its

limits in offensive and defensive roles. 7 De Seversky,

10



for reasons unknown to the author, never mentioned air

reserves in his writings. Now one may examine a

contemporary airman's theory on the use of reserves.

As mentioned earlier, John A. Warden, a Colonel in

the USAF, feels air reserves have been ignored and are, in

fact, quite important. His chapter on reserves in 1')b Air

Campaign emphasizes the value of reserves in weighting

either the offense or defense."3 He also explains why

reserves are not normally thought of in air operations:

fliers fear that 'a sortie not flown is a sortie forever

lost. '4 To counter that notion he cites examples in the

Battle of Britain where that was not the case. Here Air

Marshal Dowding used air reserves to deny the Luftwaffe

air superiority.7
5 Warden argues that the use of air

reserves contributed significantly to the British victory.

In his book Warden presents a balanced review on the

theory of reserves and lists a few principles for the

concept:"

- Reserves may help better the odds.

- The shock value of reserves is valuable.

- Since war efforts come in surges, air
reserves can be a viable concept.

Warden's last principle deserves more attention. He

says that *Lulls between enemy offensive or defensive

surges offer opportunities that can be exploited if force

is available to do so. " If a theater commander wishes

to concentrate the efforts of air and land power at a

11



given space and/cr time, then the air sortie flown at that

time is more important to him on that day than another."8

Therefore, a reserve in being is needed to give the

theater commander that flexibility .7 Warden's

fundamental consideration is that a commander should

consider an air reserve "if he expects to meet a

numerically superior foe." 8 0

Thus air and ground theory on reserves overlap

somewhat. Air and ground theory visualize the use of

operational reserves in both offensive and defensive

roles. Clausewitz and Jomini wrote on the

interrelationship of offense and defense and the

employment of operational reserves in either situation.

Mitchell understood the offensive and defensive roles of

airpower and wrote on its capability as a reserve of the

theater commander. Warden was the first airman in

contemporary times to raise the issue of a theater-level

air reserve drawing on classical ground warfare theory.

TABLE I contains several hypotheses based on a review of

theory.

TABLE I HYPOTHESES BASED ON THEORY

* Offense and defense are interrelated.

* Operational reserves (air or ground) can:

- Be employed offensively or defensively to
reinforce success or deny the enemy success

and regain the initiative (usually by

counterattack).

- Counter unforseen threats in ambiguous

situations.

12



-- They are especially valuable when
you are outnumbered.

* Operational reserves are committed by the
theater commander. (Theater of War or Theater
of Operations.)

- They should be committed in mass
(not piecemeal).

-- The principles of mass and surprise
apply.

Having examined the concept of the use of reserves in

pure theory, one can examine historical experience for its

insights into the subject of air reserves.

III. HISTORY

History gives the uninitiated a vicarious experience

of the realities of war which can build on the theoretical

base established for air reserves.&' The monograph now

examines two primary historical examples of operational

air reserves. First it studies the 1940 Battle of

Britain. This campaign provides the first documented use

of air reserves in modern air battle. The second example

is the 1943 Soviet air superiority operation in the Kuban.

This operation helped turn the air war on the Eastern

Front in favor of the Soviets by using strategic air

reserves to weight main operational efforts."s It also

molded their doctrine for subsequent 'air offensives", all

using air reserves. The purpose of examining these

campaigns is to refine through vicarious experience the

theoretical hypotheses developed in the previous section.

13



The Battle of Britain is an important episode in the

annals of air warfare. It offered air theorists the first

large scale historical test of a purely air battle.1 3

Advocates of both the offensive and defensive views of

airpower use the battle to justify their cases. 4  In the

summer of 1940 Britain was strategically on the defense in

the European theater of war. Her soldiers escaped from

Dunkirk, but their equipment was lost and their morale was

shattered. Operationally, in and over the Channel theater

of operations, only the Royal Air Force and Royal Navy

could keep the Germans from getting to the invasion

beaches." Germany had just rolled over Poland, Denmark,

and Norway, and won the Battle of France. Strategically

and operationally, Hitler was still on the offensive.96

In this setting, Britain could win by just

surviving.e" If the RAF held off the Luftwaffe, it won

operationally and strategically. Germany had to win air

superiority over the Channel and southeastern England in

order to invade the British Isles." That meant defeating

the RAF first, before decisively engaging the Royal Navy.

Without air superiority, the invasion would fail

operationally and Germany would suffer its first

strategic defeat." 9 [Appendix B contains a map of the

theater of operations, chain of command diagrams for each

side, as well as comparative air orders ol battle.] Germany's

head airmen in the battle was Field Marshal Herman Goering.

Goering, a WW I Luftwaffe fighter pilot, firmly

14



believed in Douhet's offensive doctrine of air power."' He

had operational air victories in Poland, Norway, Holland,

and France to bolster this opinion.91 Poland and the

Netherlands fell after Luftwaffe bombardments of Warsaw

and Rotterdam.92  The RAF, however, had not been asleep

while the Luftwaffe won the skies over continental Europe.

They wisely dispersed their aircraft at different

locations and used camouflage techniques to hide them."

By these techniques they avoided the risk of losing their

air force in a surprise German attack. "4  The RAF Fighter

Command had at its helm a quiet disbeliever in Douhet's

theory, Air Marshal Hugh Dowding. 11

Dowding's plan for the defense of Britain hinged on

geography and knowledge of the technological capabilities

of each opposing force. [see map in Appendix BI Counting

the fighters the RAF held in squadron reserve, the ratio

was 1.33 to 1 in the RAF's favor.9 6 Excluding the squad-

ron reserves, the Luftwaffe outnumbered the RAF in opera-

tional fighters by 1.08 to 1. Dowding reasoned that No. 11

group, commanded by Air Vice Marshal Park in the southeast

of England, would 'bear the brunt of the fighting. "97 This

was because the combat radius of French based ME-109s

would allow them only short forays into Air Vice Marshal

Leigh-Mallory's No. 12 Group north of London.9" Dowding's

placement of for:es accounted for multiple Luftwaffe

courses of action. The enemy air situation was ambiguous.

Luftwaffe bombers could hit operational and industrial

15



targets in separate group sectors or concentrate for a

mass blow with fighters against London.9" Numbers 10, 12,

and 13 Groups could aid 11 Group operationally to protect

London if directed. Until then they guarded their sectors

against possible attacks. Additionally, 200 fighters were

kept in 'squadron reserve' ready for issue if needed.':"

Dowding's command and control system for air defense was

built arouna anti-aircraft artillery (AAA), fighters,

ground observers, radar, and group and sector command

posts.

The key units during the battle were Group and
Sector Command posts. Fighter Command did not play
a very active role, although it did have occasion
to intervene from time to time when Number 11 Group
became saturated and had launched all its
aircraft. Then it would call upon one of the other
groups to send reinforcement [author'z emphasis]
into the Number 11 Group area."'

This was, in my opinion, authority to commit the

air reserve. Later in the battle, Dowding, the

strategic-operational air commander, allowed Park

(Commander of 11 Group) to make this call by himself.

Under these provisions Park, an operational commander,

could direct Leigh-Mallory (in reserve) to launch 12

Group fighters in support of him. 102 This was not,

however. Dowding's only air reserve.

In the early phase of the Battle of Britain, Dowding

shrewdly rotated battle-weary squadrons from the 11 and 12

Group sectors to groups ij, less combat-intensive areas.107

There they could rest, train, and avoid being bled to

16



death by constant attrition." 4  By September 1940, heavy

losses forced Dowding to abandon this technique. He then

reclassified squadrons as "A, B, or C' types. "A'

squadrons fought as units in the intense combat areas of

the southeast (mostly 11 Group). 01 "B" squadrons were

manned and flew as units in No's 10 and 12 Groups. They

would relieve units in 11 Group on order. L" C.

squadrons, out of intense action, trained individual

replacement pilots (not units) for posting to "A*

squadrons."'1  The Germans were aware of this strategy and

attempted to counter it. 1

Dowding's dispersal strategy encouraged the Luftwaffe

to attempt to force a decisive air battle."" Fortunately

for the British, Ultra intercepts kept Dowding abreast of

these German moves."' He knew that a large German air

offensive would be conducted on 15 September.

Consequently, Dowding used his strategic reserve to
bring every fighter unit in Park's and
Leigh-Mallory's sector up to strength. He also put
fewer than the usual number of fighters in the air
on 14 September, leading the Germans to think they
were winning, and also giving Fighter Command a
chance to prepare for the next day's action. "I

Luftwaffe intelligence reports were then reporting

that the RAF was down to it's "last 50 Spitfires.

Believing this, the Luftwaffe launched a mass raid on

London 15 September 1940.111 Tactically, Leigh-Mallory's

aircraft were massing for attacks in "big wing" formations

of multi-squadron size."' The Luftwaffe lost approximate-
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ly 50 planes that day, but more importantly they saw British

fighters in masses of 200-300 aircraft over London." 4

RAF air reserves significantly affected this decisive

phase of the Battle of Britain."' The British did not

commit their air reserve piecemeal. Operationally, they

shifted forces to the decisive point and held none in

reserve. 1 Churchill, who visited Park at his head-

quarters that day, asked Park: 'What other reserve have

we?' Park replied, 'There are none. " "'

Poor weather precluded further Luftwaffe attacks for

the next few days."" Hitler cancelled the Invasion o.n 7

September 1940 and subsequently focused on invading

Russia. "' 9  The Luftwaffe continued insignificant raids on

Britain throughout that winter, but the worst was over.-_1

'RAF Fighter Command did not gain command of the sky, but

they survived.1z' [Aircraft losses for both sides are

located in Appendix B.] By surviving, they achieved an

operational and strategic victory in winning the Battle of

Britain.121 One may turn now to examine Soviet air supremacy

operations in the Kuban (1943).

In June 1941, the Soviet Air Force (SAF) faced the

combat-tested Luftwaffe on the Eastern front. In the

opening round, the Luftwaffe destroyed 2000 Russian

aircraft (22-24 June 1941).'2' After such hard-fought

experience that summer, the SAF determined to reorganize

its command and staff elements.' During this

reorganization, the Soviet Supreme High Command (Stavkal
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created special reserve air corps and independent air

divisions. (They will be referred to as Stavka air

reserves from now on.] These Stavka air reserves were

formed from existing aviation armies and other units.12-'

They were tailored in organizational structure for great

mobility and maneuverability."'6 Stavka air reserves were

organized at the strategic level and employed at the

operational level. The Supreme High Command allocated

Stavka air reserves *to frontal air armies for the

duration of ground and air operations.'" ' Stavka air

reserves then employed operationally under the control of

'he Stavka aviation representative. Stavka aviation

rerresentatives maintained contact with the General Staff

and Air F~Trce Staff. They worked at different levels of

command, writing plans, apportioning air reserves arriving

at the fronts, and monitoring execution of aviation

missions I T consider this use of air reserves as

strategic - operational in nature. The Kuban experience

Provudes a good example of this."'

Attaining air supremacy in the Kuban (Spring-Summer

1943,' gave the SAF its first valid test of the use of air

reserves. Soviet writers call this type of operation an

a.r a ffenslve. " 
1 Stavka air reserves were instrumental

in achieving air supremacy in the Kuban air offensive."'

Nineteen Stavka Air reserve ccnps were formed by April

's47 in the SAF. - The Stavka air reserves reinforced

he North Caucausus Front Air Force [Kuban] in April 19427
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with 590 Stavka air reserve aircraft (1 Bomber Air Corps,

I Fighter Air Corps, 1 Composite Air corps, and 1 Fighter

Air Division). [Appendix C contains a map of the theater

of operations, opposing forces command and control

diagrams, and air orders of battle for the Kuban.] Stalin

ordered Stavka representatives Marshal Novikov (air) and

Marshal Zhukov (ground) to the Kuban on 18 April 1943. 1 1"

Novikov then assumed leadership of and coordination

responsibility for all aviation activities there.

Novikov's activities in the Kuban were those of an

operational air commander. The addition of the Stavka air

reserve before the Kuban air offensive brought the

correlation of forces up to 1.1 to 1 (in the Luftwaffe'S

favor) ,", The SAF had the advantage in fighters, the

Luftwaffe in bombers. The Luftwaffe had more airbases

than the SAF and they also were of higher quality than

Soviet airbases."T Because of this situation, Novikov

rightly judged that air superiority would be the key to

the Kuban air offensive.

The air fighting over the Kuban was zpirited with

each side losing heavily."' Kozhevnikov describes the

air encounters as the 'largest of the entire war." 1

Intaily the SAF flew only along their front lines to

gain local air superiority. As their strength in numbers

grew, (more Stavka air reserves arrived at the front) the

SAF ventured deeper to strike offensively against German

airfields in the Taman peninsula, the Crimea, and the
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southern Ukraine. 1a Fresh Stavka air reserves introduced

during operations in the Kuban increased the correlation

of air forces to 1.8 to 1 in the SAF's favor. "3 9  The

Luftwaffe then went over to the defensive periodically.1
4

1:

Reacting to these developments, the Luftwaffe reinforced

the Kuban by transferring bombers from the Ukraine and

regained the initiative for a short while by increased

numbers; however, it failed to regain German air

superiority. 1 4 1 The SAF meanwhile kept up strikes against

German airbases and recovered the initiative by early

June.1- SAF mass employment of fighters forced the

Luftwaffe to begin bombing only at night, which relieved

the pressure against Soviet ground forces in the Kuban. 141

With air superiority gained by July 1943, the SAF began

attacking targets deep in the German rear day and

night.144

German aerial domination of the Eastern Front slipped

a notch at the Kuban. 14 m The SAF used their Stavka air

reserves, building up the correlation of forces

(especially fighters) at critical points, to gain air

superiority and continue their quest for strategic air

supremacy on the Eastern Front in 1943.146 As new air

offensives were planned, Stavka air reserves were shifted

to weight the main effort of those offensives. 1 4  The

SAF used Stavka air reserves in the following air

offensives in sequence after the Kuban: 44

Kursk

Belorussian Operation
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Vistula-Oder Operation
Koenigsberg Operation
Berlin Operation

These examples are illustrative of the use of

strategic air reserves to bolster operational level units

by weighting main efforts. The desired impact of the

allocation of Stavka air reserves was strategic in nature.

Initial evidence does not indicate whether or not the

Soviets kept air in reserve at the operational level. 14 9

However, SAF use of Stavka strategic air reserves was

quite sophisticated by the end of WW II.

Both the RAF and SAF used air reserves successfully

in World War II. The RAF used air reserves in the

strategic and operational defensive of the Battle of

Britain. The RAF could not afford to lose their total

force by daily attrition. The air situation was ambig-

uous. The Luftwaffe could concentrate for a mass blow

against London or hit a broad range of industrial and

military targets. Dowding therefore kept a force in

reserve to counter unforseen threats. When the RAF did

commit its air reserve, it did so in mass. As a result,

the Luftwaffe soon ceased major air operations against

Britain.

Later in W.W. II, the SAF used Stavka air reserves to

weight their main operational efforts in an effort to

wrest strategic air superiority from the Luftwaffe (Kuban,

Kusk, etc.). These operational air offensives (offensive

and defensive uses of airpower) won the strategic air
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initiative from the Germans. When Novikov employed Stavka

air reserves, he employed them in large formations. After

Kursk, the SAF always employed Stavka air reserves in

operational offensives. Table 2 contains hypotheses based

on review of historical examples.

TABLE 2

Hypotheses Based Upon Historical Review

Airpower used as a reserve has

offensive and defensive roles which are
interrelated.

Air reserves in World War II have:

- Been employed to reinforce success by
weighting main efforts offensively and
defensively. [Battle of Britain, Kuban]

- Wrested initiative from the enemy when
on the strategic and operational defensive.
[Battle of Britain, Kuban]

- Countered unforseen threats in
ambiguous air situations. [Battle of Britain]

- Been committed in mass. [Battle of
Britain, Kuban]

Next one should examine what has changed in air

warfare since WW II and assess the impact of these changes

on operational air reserves.

IV. Contemporary Analysis

Limited war has been the norm since WW II.15'

Airpower has been crucial in many of these wars."" Since

much has changed, it is useful to review significant

events since WW II to see if the hypotheses based on
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theory and history remain valid today. Jet aircraft were

employed in World War II, but did not become common to air

warfare until the Korean War (1950-1953).111 Anti-air-

craft defenses likewise have improved dramatically since

WW II. These two changes illustrate that technological

superiority is an important factor in airpower today.

Three primary improvements in weapons systems have

greatly influenced employment of airpower since WW II -

large-scale adoption of jet fighter-bombers into air

forces, the increased lethality of ground-based air

defenses, and the advantages in capability offered by high

technology. Though the Luftwaffe produced 1400 ME-262

fighers after 1943, they entered the war too late to make

an operational impact.1 Sz Jets offered air forces the

advantages of relatively high speed which could be used in

the offense as long as dense defensive gun fire was

avoided." 4  This speed advantage gave jets quite an

advantage over piston-engined fighters and bombers. Jets

could theoretically attack quickly and get away from the

defensive fires of ground forces, fighters, or bombers.

In practice though, jets were not immune to bullets.

Communist AAA menaced United Nations pilots in Korea."'

In Southeast Asia (SEA) 66% of U.S. aircraft losses are

attributed to AAA. Surface to air missiles (SAMs), intro-

duced in SEA, further complicated problems for airmen by

'forcing aircraft into the teeth of the guns. SEA-era

SAMs were high-altitude types which forced fighters to
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ingress at lower altitudes where AAA was very effective.' 6

Thus AAA and SAMs affected aircraft losses and thereby

re-surfaced the question of a need for air reserves.

Air reserves in limited war have been smaller in

scale than in WW II. At times, Third World countries have

flown their air forces out of harm's way to keep them from

being destroyed - a strategic reserve kept in a

sanctuary.1 "' In 1967 the Israeli Air Force (IAF) kept a

small air reserve while conducting a preemptive strike

against the Egyptians. In 1973 the IAF used a 'red line"

concept to signal a point where her air force would cease

offensive operations to avoid detrimental losses. This

"red-line" appears to be simply an estimate of the minimum

number of aircraft the IAF needed to be able to wrest the

initiative from the enemy. Also in 1973 the Egyptian Air

Force (EAF) placed a portion of its force in a strategic

reserve inside hardened shelters for a short period. The

Egyptians specifically chose to avoid air battle with the

superior IAF.

By 1973, after the Yom Kippur War, the power of

ground-based defenses (AAA, radar, and SAMs) plus

fighters, posed a significant problem to high-speed jet

air forces."' High technology weapons have

signiicantly affected airpower and its application in

limited wars since then. British use of the AIM-9L

air-to-air missile in the Falklands War and Mu3ahideen use

of Stinger SAMs in Afghanistan against the Soviet Air
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Force are two prime examples of this.10 9 These weapons

caused both the Argentines and the Soviets heavy aircraft

losses. Considering these changes in aerial warfare, one

can now examine the use of air reserves since WW II.

From 1948 to the present the Middle East provided a

unique combat laboratory for limited war. In the 1956

Suez Crisis, British and French airstrikes destroyed the

biggest part of the Egyptian Air Force (EAF) on the ground

in 24 hours. Even if the EAF had accepted air combat, it

would have been outclassed by the jets of the British and

French Air Forces. Russian and Czechoslovakian pilots

flew some EAF planes out of the theater of operations to

sanctuaries in Saudia Arabia and Syria."' 0 This kept the

EAF from losing its entire air force.

The IAF learned the lesson British and French jets

taught the EAF in 1956.161 By June 1967, the IAF felt

confident it could perform this type of pre-emptive first-

strike mission. Arab air forces had not hardened their

airbases and were still vulnerable to a surprise

attack.' 2 When Israel felt threatened by Arab saber

rattling her leader approved a pre-emptive stike. The

IAF's first strike hit hard. Within three hours of surge

air operations, the IAF "had gained complete superiority

in the air on all fronts. 16 It is interesting to note

the risk the IAF took in this 'Pearl Harbor" of the EAF:

In 1967 the ominous threat from the Russo-Arab
Alliance, and the passivity of the West, favored
Israel to accept a very dangerous gamble: less
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than one squadron of IAF fighters was kept in

reserve [author's emphasis] and all others were

committed to an all out first strike which could
have failed. 16 4

Though only a portion of one squadron, this was an

operational (or perhaps strategic) air reserve for the

IAF. 1 e The air situation was ambiguous. The Egyptian,

Iraqi, and Syrian air forces each had TU-16 and I1-28

bombers with the range to threaten Israel's vital

centers. 6 6 The Arabs could launch a surprise attack

against Israel at any time. The IAF reasoned that an

unforseen disaster could occur to their fighter bomber

waves executing the pre-emptive first strike against

Egyptian airbases and bombers. This would leave Israel's

key installations and population centers unprotected from

undestroyed Arab bombers. Therefore, they reasoned it was

appropriate to retain a reserve of fighters to protect

Israel. 6 7  The IAF operational air reserve resided in a

special underground hardened airbase.16 a

After two Pearl Harbors (1956 and 1967) , the EAF

began its own airbase hardening program."16 It also

started to improve its air defenses with newer Soviet

SAM's and AAA."' The IAF capitalized on initial

Egyptian coordination problems with the different parts of

their integrated air defense system (IADS) during the War

of Attrition.' During this time the EAF maintained a

defensive mindset.' 7 z As coordination improved, the
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Egyptian defenses became a formidable system for the IAF

to counter. 7 '

The EAF made one surprise strike in the Sinai at the

beginning of the war on October 6, 1973."74 Following

*hic. they retired into 'strategic reserve" inside hardened

shelters, hoping the Egyptian IADS alone would wear down

the IAF.1 7 0 Since they had hardened airbases and an IADS

in this war, they did not have to fly their air force to

sanctuaries to preserve it. 1 7 6  The EAF finally accepted

battle in mass over the Suez Canal to destroy key bridges

used for the 18 October Israeli counterattack.1 7 7 The IAF

dealt the EAF another thrashing in this battle. 7 '

TAF losses to SAMs in the previous War of Attrition

had taught them the increased defensive power of an

IADS. 1 7 9  The TAF assumed that at the outbreak of any

future conflict, it would have the time to mount a

pre-emptive suppression of enemy air defenses (SEAD)

operation against Arab IADS. ie After suppressing enemy

air defenses, the IAF would give more attention to close

air support (CAS) and interdiction missions."1

Pre-emptive strikes were denied to the IAF for political

reasons in the Yom Kippur War."' When Syrian and

Egyptian ground gains forced ground commanders to call for

heavy doses of CAS, the IAF responded, but without

conducting the SEAD operations they desired.' The IAF

suiferea heavy losses accepting this risk, but did thwart

the Syrian ground advance in the Golan Heights."4
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The IAF won the air war, but took about twice as many

losses compared to 1967.1' AAA and SAMs claimed most of

the victory credits against the IAF. [Appendix D contains

comparative air orders of battle in the 1967 War and the

Yom Kippur War.] A concept that arises out of these events

is that of the 'red-line"

In the Yom Kippur War the IAF used a red line as an

indicator of a point that they could not cross in aircraft

losses without taking unacceptable risk.1eG For example,

if aircraft losses went above a certain red-line, then

Israel would not have enough aircraft to wrest operational

initiative from the Arabs. This concept seems to indicate

a type of notional air reserve. As mentioned earlier,

because of Syrian gains in the Golan, the IAF hastened

A-4 attacks into the Golan without a SEAD operation

because they needed to stop the Syrian armored operation

before the Syrians crossed the Jordan River."7 As

aircraft losses grew here, the IAF approached the red

line. Military staffs briefed the red line to tb- Israeli

chief of staff and politicians each day." The IAF at

one point stopped bombing the Egyptian Suez Canal bridges

because aircraft losses were dangerously close to the red

line."' When the Syrian ground forces were stopped in

the Golan, the operational risk diminished. Then the IAF

resumed offensive operations on the Sinai front more in

line with it's doctrine - SEAD first, then CAS and

interdiction.
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It appears from the above survey that the use of air

reserves in limited war is less prevalent than in total

war. Airpower has been important, but air reserves have

been few in number and use. After W.W. II jet aircraft

had an initial speed advantage over ground-based air defenses.

The IAF first strike against Arab air forces in 1967 seemed to

validate Douhet's command of the air theory. Even with a

pre-emptive first strike, the Israelis formed a small air

reserve to protect against possible Egyptian bomber

attacks. Subsequently, Arab air forces formed strategic air

reserves by flying them away from the action to

sanctuaries. North Korean, Chinese, and North Vietnamese

air forces did the same in Korea and SEA by flying their

jets to Chinese sanctuaries. In SEA defensive systems

(SAMs and AAA) forced airpower to take higher losses to

accomplish the mission. Surface defenses likewise cauz=d

the IAF heavy losses in the Yom Kippur War. Israel used

the concept of a "red-line' in 1973 to make operational

decisions and avoid detrimental airpower combat losses.

The EAF, after a suprise first strike on Israel, placed

its aircraft in reserve temporarily until its homeland was

later threatened by Israeli ground counterattack.

Technological improvements have aided offensive and

defensive systems since then. Those forces who fail to

keep up technologically have lost (Argentines, Soviets in

Afghanistan]. Table 3 contains hypothcz-s based on review

of contemporary examples.
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TABLE 3

HYPOTHESES BASED ON CONTEMPORARY REVIEW 190

* Small air reserves have been constituted in limited
war to counter unforseen threats in ambiguous air
situations:

- When oubnumbered by the enemy.

- When outclassed by the enemy.

* Technological superiority in limited war is a combat
multiplier which influences the question of air
reserves.

V. Synthesis

It is first necessary to synthesize the hypotheses

derived from theory, history, and contemporary

developments before comparing that product against

operational criteria for analysis. This is required

because conditions vary between examples examined in

theory, history, and the contemporary period. For

example, the theory on air reserves examined in this

monograph, in context, applies only to total war

scenarios. Also, the historical examples cited (Battle of

Britain and SAF operations in the Kuban) are from WW II -

a total war. In contemporary developments though, in both

cases where air reserves were constituted (IAF in 1967 and

EAF in 1973) , the wars were very limited in scope and

duration. Therefore one must be careful to align theory,

history, and contemporary events together without making

sweeping generalizations.
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There appear to be four situations where air reserves

could be useful to an operational commander: when the air

situation is ambiguous, when on the operational defense,

when outnumbered, or when outclassed in the areas of

readiness, training, or technology. The more ambigious

the air situation, the more need to constitute an air

reserve. Theoretically this will help the commander

counter unforseen threats. Historically, Dowding did this

in the Battle of Britain by his placement of reserves into

the northern groups out of the range of Luftwaffe. These

forces were able, however, to respond to attacks on

London. In 1967 the Israelis kept a small reserve to

counter the unforseen threat of disaster to their

pre-emptive strike force.

The next situation concerns the commander who is on

the strategic and operationai e ±ii Lu.i6er the war

in this case, the greater the need for air reserves.

Theoretically, an air reserve will help him regain the

initiative if employed properly. Historically, the use of

air reserves in the Battle of Britain and the Kuban did

just that. In both these cases the air war changed from a

strategic defensive to a strategic offensive. In 1973 the

Israelis used a red line concept to gauge decisions on

when to cease offensive air operations. This gave them

the flexibility to retain an air force that would be large

enough to regain the initiative while on the strategic and

operational defensive.
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When air forces are outnumbered, an air reserve can be

,iseful. The greater the numerical inferiority, then the

greater the need for air reserves. Theoretically, this

reserve will help deny success to the enemy and be used to

counterattack and regain the initiative. At times this

situation will be a subset of the above mentioned

strategic and operational defensive. But a commander also

could be on the strategic and operational offensive even

when outnumbered - witness the 1967 Israeli pre-emptive

strike. Historically, the RAF and SAF used air reserves

when outnumbered - Battle of Britain and the Kuban.

Israel did the same in 1967. In contemporary

developments, the factor of class (readiness and training

of the air force) as well as technological superiority, is

a definite combat multiplier.

Being outclassed by your opponent's air force is

another situation where air reserves can be useful. The

more one is outclassed by his opponent, the greater the

need for air reserves. Theoretically, the reserve will

help counter unforseen threats and help to regain the

initiative due to being outclassed. This situation can

occur when un the defensive or offensive. The Soviets

used Stavka air reserves to weight their main efforts when

they were outclassed by the Luftwaffe. Likewise, Egypt

pujt its air force into strategic reserve temporarily

after their surprise strike on israel in the i97.5 Yom

Kippur War. They knew they could not survive in air combat



against Israel. Based on review of theory, history and

contemporary developments four distinct hypotheses emerge

in which an air reserve appears to be useful to an

operational commander:

The air situation is too ambigious to judge
properly.

The commander is on the operational defensive.

The commander is outnumbered by his opponent.

The commander is outclassed by his opponent.

In order to analyze these hypotheses one must have

appropriate operational criteria against which to judge

them. In The Air Campaign, Warden developed five cases of

war to simplify operational analysis of air situations. 9 1

Figure 1 shows a notional theater of operations with these

five cases.

a-A 
Rasc\ R
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FIGURE 1.
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One may look at this Figure to determine which

particular operational case pertains to him. Case I is a

situation where each side (Red and Blue) has equal

capability to threaten the other throughout the theater of

operations. Both sides are at risk over both the .round

battle area and their rear areas, which include their

airbases. In Case 2, Blue can outrange Red with his air

force. Therefore, Red's rear areas, including airbases;

are at rs; but Blue's are not. Case 3 is the opposite of

Case 2. Here Red outranges Blue, holding Blue's rear area

and airbases at risk. In Case 4, neither Blue nor Red

can range into the other's rear. In this case the ground

battle area is also exclusively the air battle area.

Assuming that we are Blue, we shall analyze the

various hypotheses against each case. This is a logical

way to examine the hypotheses since an operational

commander can quickly judge which case applies to him. A

matrix of this analysis is located in Appendix E.

Starting with Case I, we know that each side has

equal capability to range the other and put its rear and

airfields at risk. If the Red force chooses to decline

battle by flying its air force to a sanctuary, that will

simply abrogate the need for a Blue air reserve in any of

the cases. If the air situation is ambiguous in Case I,

then a Blue air reserve is needed. If, for example, Red

could destroy Blue's air force on the ground in a pre-

emptive strike, Blue should invest in hardened shelters
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and an IADS. Also if Blue is on the strategic and

operational defense, it follows that a Blue air reserve is

needed. Likewise when Blue is outnumbered or outclassed,

a Blue air reserve is warranted. The situation changes,

however, in Case II.

In Case, II Blue has the advantage of range over Red.

If the air situation is ambiguous or Blue is on the

strategic or operational defense, he still will not need

an air reserve because of the range advantage. He could

chose to constitute one, but it's unneeded. In the case

where Blue is outnumbered or outclassed though, a Blue air

reserve may be necessary. The Blue force may approach a

certain correlation of forces (in quantity and/or quality)

where they determine an air reserve is necessary. Case

III, in contrast, puts Blue at a disadvantage.

In Case III, Red outranges Blue and places his rear

and airbases at risk. Assuming Blue accepts battle, an

air reserve is needed in each hypothetical situation. If

two or more hypotheses are pre.ent then the size of the

Blue air reserve should increase.

Case IV is unique in that each side can only range

over the ground battle area. The Blue and Red situations

are equal in Case IV, with each side fighting only over

the ground forces and not threatening the rear areas or

airbases of the other side. Assuming no superpower

resupply of aircraft or pilots, all the hypotheses are

valid. The air battles will probably be limited to
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attritional type encounters since neither the rear or

airbases can be threatened. Therefore, in each situation

an air reserve is warranted.

To summarise this analysis, all hypotheses appear

valid except in Case 2 where the first and second

hypotheses appear to be invalid. The third and fourth

hypotheses of Case 2 appear to be valid only in special

circumstances. This case can be treated as an exception to

the rules.

VI. Conclusions

This monograph has explored the question: "Under what

conditions should an operational commander constitute an

air reserve9 " After careful review of theory, history,

and contemporary experience, it concludes that

constitution of an air reserve is warranted under the

following conditions:

The air situation is too ambigious to judge

properly.

The commander is on the operational defensive.

The commander is outnumbered by his opponent.

The commander is outclassed by his opponent.

Any combination of the above.

Obviously the prudent commander must exercise

judgment in using these conditions to signal constitution

of an air reserve. Rarely will all operational indicators

point in the same direction during combat conditions.
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Therefore, the operational commander must decide which

conditions are most important in his particular situation.

These considerations will affect the size of the

operational air reserve, if any, that he constitutes.

In the introduction, the monograph acknowledged that

some airmen consider the concept of air reserves an

abomination. In this view, aerospace forces have

unmatched advantages in speed, range, and flexibility

unequaled by enemy ground-based air defense forces.19 It

follows in that view that holding any portion of an air

force in reserve would be wasting its offensive

capabilities. But theoretically, every offense has a

defense. Historically, the study has shown that warfare,

including modern air warfare, has competing qualities of

offense and defense that are increasingly affected by new

technology. What was abominable when airpower was

offensively dominant, may now be more palatable as ground-

based air defensive systems have become deadlier.

Britain and the Soviet Union used air reserves

successfully in World War II. In limited war, Israel

(1967) and Egypt (1973), both constituted air reserves,

with Egypt employing hers. An operational commander may

elect to constitute an air reserve at any time, whether on

the offense or defense. However, this study indicates

that when the operational commander in an ambiguous

situation, on the operational defense, or outnumbered or

outclassed by his opponent, he should strongly consider
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constituting an air reserve. 193

VII. Implications

Based on these conclusions, current doctrine was

examined for evidence of the concept of air reserves."4

JCS Pub 3-0, Doctrine for Joint Operations, mentions

reserves in Annex C: Campaign Plan Format. Though not

specifically mentioning air reserves, it does ask where

the reserves are located and their composition. It also

stipulates that the reserves should be given 'Be prepared"

missions."' e Air Force Manual 1-1, Basic Aerospace

Doctrine, [USAF basic level doctrine] makes no mention of

air reserves. 1 9 6  Tactical Air Command Manual 2-1,

Tactical Air Operations [USAF operational level fighter

doctrine], is void of any discussion on air reserves."'

Finally, Multi Command Manual 3-1, Volume 1, Mission

Employment Tactics, Tactical Employment, General Planning

and Employment Consideration (USAF tactical level fighter

doctrine] is also deficient in this area.1 9

This monograph is not a definitive study o:' the

concept of air reserves. It has not addressed questions

on when to commit operational air reserves or how to

employ them. The United States Air Force could deploy

forces to a theater of war in the future where it will be

in an ambiguous air situation or on the strategic and

operational defense. Its not beyond the realm of

possibility that the USAF will be outnumbered, or perhaps
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even outclassed in such a situation. For that reason, it

appears that a complete analysis of the concept of air

reserves is therefore warranted. When that analysis is

complete, USAF doctrine should be updated accordingly.
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APPENDIX A

L ei f.j11l t IOILS

Airborne Alert. A state of aircraft readiness wherein
combat-equipped aircraft are airborne and ready for
immediate action. It is designed to reduce reaction time
and to increase the survivability factor. (JCS Pub 1, p.
10)

Air Neutrality. Air neutrality suggests that neither side
has won sufficient control of the air to operate without
great danger. (Warden. The Air Campaign. pp. 13-14)

Air Superiority. The degree of dominance in the air
battle of one force over another which permits the conduct
of operations by the former and its related land, sea and
air forces at a given time and place without prohibitive
interference by the opposing force. (Janes Dictionary of
Military Terms, p. 13)

[Added] "Air superiority is a necessity. Since the German
attack on Poland in 1939, no country has won a war in the
face of enemy air superiority. No major offensive has
succeeded against an opponent who controlled the air, and
no defense has sustained itself against an enemy who had
air superiority. Conversely, no state has lost a war
while it maintained air superiority, and attainment of air
superiority consistently has been a prelude to military
victory. It is vital that national and theater
commanders, their air component commanders, and their
surface component commanders be aware of these historical
facts, and plan accordingly.* (Warden. The Air Campaign.
p. 13)

Air Supremacy. That degree of air superiority wherein the
opposing air force is incapable of effective interference.
(Jane's Dictionary of Military Terms, p. 13)

(added] 'The ability to operate air forces anywhere
without opposition.' (Warden. The Air Campaign. p. 13.)

Alert. Readiness for action, defense or protection. The
period of time during which troops stand by in response to
an alarm. (JCS Pub 1, p. 24)

Alert Force. Specified forces maintained in a special
degree of readiness. (JCS Pub. 1, page 24)

Area of Operations. [Similar to theater of operations]
That portion of an area of war necessary for military
operaticns and for the administration of such operations.
(JCS Pub 1, p. 34)
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Area of War. [Similar to Theater of War.) 'That area of
lan,', and =i which iz, c- may become i. cIy
involved in the operations of war. (JCS Pub 1, p. 34)

Augmentation Forces. Forces to be transferred to the
operational command of a supported commander during the
execution of an operation. (JCS Pub. 1, page 42)

Campaign. Undefined. (JCS Pub 1)

Campaign. A series of joint actions designed to attain
strategic objectives in a theater of war. (FM 100-5,
Operations, May 1986, p. 10)

Campaign. A connected series of military operations
forming a distinct phase of a war to accomplish a
long-range major strategic objective. (FM 101-5-1,
Operational Terms and Symbols, 21 Oct. 1985, p. 1-13)

Campaign Plan. A plan for a series of related military
operations aimed to accomplish a common objective,
normally within a given time and space. (JCS Pub 1, p. 60)

Defensive Air Superiority. A condition in which enemy air
cannot operate over some part of one's territory, and
where one's own Air Force (if one exists) is equally
unable to operate against the enemy. (Warden. The Air
Campaign. p. 14.)

General Reserve - Reserve of troops under the control of
the overall commander. (JCS Pub. 1, p. 158)

Joint Doctrine. Fundamental principles that guide the
employment of forces of two or more Services in
coordinated action toward a common objective. It will be
promulgated by the Joint Chiefs of Staff. (Enclosure to
JMTGM-76-88, page 15.)

Joint Operation. A military action or the carrying out of
a strategic, operational, tactical, service, training, or
administrative military mission by forces from two or more
Military Departments; also, the conduct of combat,
including movement, supply, attack, defense, and maneuvers
needed to gain the objectives at any battle or campaign.
(JCS Pub. 3-0, page VIII.)

Joint Tactics, Techniques, and Procedures. The actions
and methods which implement joint doctrine and describe
how forces will be employed in joint operations. They
will be promulgated by the Joint Chiefs of Staff.
(Enclosure to JMTGM-76-88, page 16.)
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Joint Task Force. A force composed of assigned or
attached elements of the Army, the Navy or the Marine
cny-n Pand the Air Feorc, or two eo mr-- _f the-e
Services, which is constituted and so designated by the
Secretary of Defense or by the commander of a unified
command, a specified command, or an existing joint task
force. (JCS Pub. 1, page 202.)

Local Air Superiority. Basic air freedom of movement over
a limited area for a finite period of time. (Warden. The
Air Campaign. p. 13)

Multi-service Doctrine. Fundamental principles that
guide the employment of force of two or three services of
the same nation in coordinated action toward a common
objective. It is ratified by two or three Services, and
is normally promulgated in joint Service publications that
identify the participating service, e.g. Army-Navy
Doctrine. JCS Pub 1, page 242.

Operational Level of War. The level of war at which
campaigns and major operations are planned, conducted and
sustained to accomplish strategic objectives within
theaters or areas of operation. Activities at this level
link tactics and strategy by establishing operational
objectives needed to accomplish the strategic objectives;
sequencing events to achieve the operational objectives;
initiating actions, and applying resources to bring about
and sustain these events. These activities imply a broader
dimension of time or space than do tactics; they ensure
the logistic and administrative support at tactical
forces; and provide the means by which tactical successes
are exploited to achieve strategic objectives. (Enclosure
to JMTGM-76-88, page 2.)

Range. Extent or distance limiting the operation or action
of something, such as the range of an aircraft, ship, or
gun. (JCS Pub. 1, page 301)

Radius of action. The maximum distance a ship, aircraft,
or vehicle can travel away from its base along a given
course with normal combat load and return without
refueling, allowing for all safety and operating factors.
(JCS Pub. 1, page 301)

Redistribution. The act of effecting transfer in control,
utilization, or location of material between units or
activities within or among the military services or between
the military services and other federal agencies. (JCS
Pub. i, page 306)
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Reinforcing Force. In rapid reinformcement planning, a
force in being which is made available to a major NATO
commander by nations to suppiement in-place force. (JCS
Pub. 1, page 308)

Reserve. 1. A portion of a body of troops that is deep
to the rear or withheld from action at the beginning of an
engagement, in order t.o be available for a decisive
movement. Any force not e.gaged or highly engaged may
also be designated or employed as a reserve. The timely
use of one's reserves is one of the mo.t im;r:tant aspects
to the art of command. Clausewitz wrote in On War:
*Fatigue the opponent, if possible, with few forces and
conserve a decisive mass for the critical moment. Once
this decisive mass has been thrown in, it must be used
with the greatest audacity. (Facts on File. Dictionary
of Military Science. Shafritz. p. 391)

Reserve Aircraft. Those aircraft which have been
accumulated in excess of immediate needs for active
aircraft and are retained in the inventory against
possible future needs., (JCS Pub. 1, p. 312)

Strategic Level of War. The level of war at which a
nation or group of nations determines national or alliance
security objectives and develops and uses national
resources to accomplish those objectives. Activities at
this level establish national and alliance military
objectives; sequence initiatives, define limits and assess
risks for the use of military and other instruments of
power; develop global or theater war plans to achieve
those objectives; and provide armed forces and other
capabilities in accordance with the strategic plan.
(Enclosure to JMTGM-76-88, page 1.)

Tactical Level of War. The level of war at which battles
and engagements are planned and executed to accomplish
military objectives assigned to tactical units or task
forces. Activities at this level focus on the ordered
arrangement and maneuver of combat elements in relation to
each other and to the enemy to achieve combat objectives.
(Enclosure to JMTGM-76-88, page 3)

Theater Air Superiority. Theater air superiority, or
supremacy, means that friendly air can operate any place
within the entire combat theater. (Warden. The Air
Campaign. p. 13.)

Theater of Operations. By "theater of operations" we
mean, strictly speaking, a sector of the total war area
which has protected boundaries and so a certain degree of
independence. (Clausewitz, On War, p. 280.
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[added) The theater of operations of an army embraces all
the territory it may desire to invade and all that it may
be necessary to defend. (Jcmini, Art of War, p. 67-68)

Theater of War. The theater of war embraces all the
countries in which two powers may attack, whether by their
own territory, or by that of their allies, or of the
secondary powers which they will draw into the vortex
through fear or interest. When a war is complicated with
maritime operations, then its theatre is not restrained to
the frontiers of a State, but may embrace the two
hemispheres, as has happened in the struggles between
France and England, from Louis XIV down to our day.
(Jomini, Art of War, p. 84)

Unit Reserves. Prescribed quantities of supplies carried
by a unit as a reserve to cover emergencies. (JCS Pub 1.
p. 385)
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APPENIDIX B

Theater of Operations

Battle of Britain
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Source: Murray, StrateAY For Defeat: The Luftwaffe

1933 - 1945, page 49.
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British Chain of Command

Battle of Britain

Source: Greig, The Second World War: Europe and the
Mediterranean, page 62.
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German Chain of t%=nnd

Battle of Britain

Source: Greisa, The SecondTWRl Wa:Er ean th
Meciterananpag 74
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British Command and Control System

Battle of Britain
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Comparative Air Orders of Battle

Battle of Britain

Opposing Forces, Battle of Britain
August 8, 1940

Operational RAF Fighters

10 Group I1 Group 12 Group 13 Group Total
10 Sqdns 23 Sqdns 16 Sqdns 14 Sqdns 62 Sqdns

Spitfires 51 81 100 44 276
Hurricanes 69 245 85 150 549
Defiants - - 30 - 30
Blenheims 9 17 21 11 58
Gladiators 5 - - -

Totals 134 343 236 205 918

There were about 200 additional fighters in squadron reserves. Fighters in storage ready for
issue were as follows:

Defiant 80
Hurricane 183
Spitfire 143

Luftwaffe Strength

August 13, 1940

Luftl','rre (No.) 2 3 5 Total

Sin-ie engined Fighters (MeI09) 480 265 35 780

Twin engined Fighters (MelIO) 126 68 20 214
Single engine Bombers (Ju87) 42 234 - 276
Win engined Bombers (Ju98, HellI. Dol7j 469 299 100 868
Four engined Bombers (FW 200) - 7 - -
Long Range Night Fighters (Ju88) 14 - - 14
Reconnaissance Aircraft (Ju88, Hell!. Dol7. Mell0) 26 26 15 67

Totals 1157 899 170 2226

Source: KreiS, Air Warfare and Airbase Defense, page
79.
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Aircraft Losses

Battle of Britain

Comparison of British and German Figures for Aircraft Lost
German

R. F claima 1940 P-rAFclaim pcit-war High Command diary

15 FAugust M3 76 55
13 August 155 71 49
15 September 185 56 50

2Septemuber 153 55 42

Totals 678 2.58 196

Source: Deighton, Fighter, page 235.
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APPENDIX C

Theater of Operations
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COMMAND RELATION4SHIPS BETWEEN LUFTWAFFE AND ARMY

JANUARY 1943

Eiz~b" AM

Fis Airi 3ud Amivsm 7
FlmARMY GROUP FernS AM

Sauin Pams AM,

ARMYf GROUP

N dwAmy

ARM GROUP

VN Air CoosAmFoc

Lilit

~~ C (9 ~ ARMY GROUP ~ u a

FWAA

Soued Fiorher Theso GemnAimocyV us93
pae 362.en

53ft A



Luftwaffe Chain of Command

Chart 2

COMMAND RELATIONSHIPS BETWEEN LUFTWAFFE AND ARMY

END OF MARCH 1943
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Source: Plocher, The German Air Force VS Russia: 1943,
page 363.
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Soviet Chain of Command
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Source: Plocher, The German Air Force VS Russia: 1943,
page 368.

55



APPENDIX D

Comparative Air Orders of Battle

1967 War

Israeli Air Force
Type No. of Aircraft

Fighter and Fighter Bomber
Super Mystere* 40
Mystere IV A 40

Mirage Il J 64

Ouragon 48
Vautour 11 A 25

Training
Fouga Magister" 60

Transport
Noratlas anti Boeing Stratocruiser 20
Helicopter

(Super Frelon. Sikorsky H-34, H-55. Alouette) 25
Total 322

* Twenty were on loan from France for training and were returned after the fight-
ing. Official Israeli figures vary slightly.
• Fitted with rocketf for ground attack.

Arab Air Forces

Type Egypt Syria Iraq Jordan
Fighter and Fighter Bomber

MiG-21 120 .20 60 -

MiG-19 80 20 30 -

%MIG-15,-17 180 60 - -

Su-7 20 - - -

Hawker Hunter - - 50 22

Bomber
Tu-16 30 - 6 -

11-28 40 6 10 -

Transport
11-14 60 - -

An- 12 25 - - -

Helicopters 60 - - 26
Mixed types 40

Training and Miscellaneous 120 - 20 -

Total 735 106 176

Source: Kries, Air Warfare and Airbase Defense,
page 308.
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Comparative Air Orders of Battle

1973 War

Israel Air Force
Type No. of Aitraft

Fighter and Fighter-Bomber
F-4 101
A4 162
Mirage 67
Super Mystere (SMB-2) 20

Assault Helicopters 40

309

Arab Air Forces

Type Egypt Syria Total
Fighter and Fighter-Bomber

Mi -2: - 20 20
MiG-21F 20 16 36
MiG-213 180 212
MiG-21 - 34 34
MiG-15 16 - 16
Su-7 50 .N 39 89
Su-20 is - 15
MiG-21C & E 60 4 64
MiG-17 90 84 174

Reconnaissance
Su-7 6 - 6
MiG-21 6 4 10

Bomber
Tu-16 26 - 26

Additional Probable
Modified Su-20 30 30 60
Hawker Hunter 37 - 37
Mirage 27 - 27

Probable Maximum 563 263 826

Source: Kries, Air Warfare and Airbase Defense, page
332.
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Comparative Defensive Strengths

1973 War

Israel Air Defense Systems

Tyjpe Number
20-mm Mk I Poisten (UK) I80
20-mm HSS-804 (Swiss) 420
37-mm (Italy) s0
37-mm (USSR) M1939 Undetermined
40-mm (W. Ger.) 54
40-mm (UK) 15
40-mm Bofors L/70 (Swiss F/C) 150
57-mm S60 (USSR) Undetermined
3.7 in. (UK) Undetermined

Total 869+
Hawk Missiles 400
Hawk Launchers 72

Egyptian Air Defense Systems

Tyl~eNumber
12.7-mm Quad. Barrel (Czech) 363-441
14.5-mm ZPU 2/4 (USSR) 306-334
23-mm ZU 23 (USSR) 379-457
20-mm MS3-M-57 (Yugoslavia) 400
37-mm M1939 (USSR) 435-513
57-mm S60 (USSR) 225
85-mm KS-12 and M1944 (USSR/Czech) ISO
100-mm KS-19 (USSR) 362
23-mm ZSU/23 SP (USSR) 6 or 7 battalions
57-mm ZSU/57 SP (USSR) 263

Total 2886-3148 +
SA-2 Missiles (Estimates) 1700

Launchers 420
SA-3 Missile 1400

Launchers 200
SA-6 Missiles 300

Launchers 20
SA-7 Missiles (128 Platoons) 15-20,000

Source: Kries, Air Warfare and Airbase Defense, page
333
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Syrian Defensive Systems

1973

l~pe Number
(all figures are estimates)

12.7-mma Quad Barrel (Czech) 425
14.5-mma Quad ZPU4 (USSR) 195
20-mm Single and Triple mount (Swiss) 255
30-mm HSS-831I (Swiss) 32
37-mni M1939 (USSR) 290
40-mm Bofors 4/70 (Spain) 30
57-mm S60 (USSR) 225
85-mm M1944 (Czech) 100
8S-ff~n KS-12 (USSR) 4
100-mm KS-19 (USSR) 170
130-mm KS-30 (USSR) 74
23-mm ZPU 23/4 SP (USSR) 80-100
57-mm ZPU 57/2 SP (USSR) Undetermined

Total 19i6+

SA-2 Missiles 200
Launchers 70

SA-3 Missiles 100
Launchers UdCer2ne

SA-6 Missiles Udtrie
Launchers 60

SA-7 Missiles (64 platoons) 10,000

Source: Kries, Air Warfa--. Airt "----*- page
335.
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Aircraft Losses

1973

Israel

Cause of Loss F-4 A-4 Mystere Mirage Helicopter Misc

SA-2, -3, -6 9 27 1 2 -
AAA 9 12 2 4 3 I
SA-2, -3, -6 and AAA I I I - -

SA-7 - 2 I - 1

SA-7 and AAA 1 2 - - -

Tech. Failure 4 - 1 3 1

Interception 3 - - - -

Unknown 3 6 - I -

Other 2 3 1 - -

Total 32 53 6 11 5 2= 109

Loss on Type of
Mission

SAM Suppression 8 6 -

Interception 3 - 3 -

Patrol I 8 -

Strategic 2 - - -

Airfield Attack 7 - - -

Close Suppor! 8 47 6 - -

Other 2 - - - 5 _2

Total 32 53 6 11 5 2= 109

Egypt and Syria

Cause of Loss

Air-to-Air Combat 334 (destroyed by IAF fighters)
Airfield Attack 22 (Destroyed on ground)
Army Ground Weapons 36
Hawk SAM 23 (18 aircraft + 5 helos.)
20-mm AA 42
Unknown 59*

Total 516 (480 fixed-wing + 36 helicopters)
* Most thought to have been shot down by friendly AA fire.

Source: Kries, Air Warfare and Airbase Defense, page
335.
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APPENDIX E

Analysis Matrix of Hypotheses in
4 Cases of War

MATRIX I

ANALYSIS OF HYPOTHESES IN EACH CASE OF WAR
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as a "Distinguished Graduate" in Fort Leavenworth's
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"Hurley, p. 129;
Mitchell, Our Air Force, The Keystone of National

Defense, pp. 34-36.

"4 His concentration of airpower had won air
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96 Figure 2 shows the German objectives:

FIGURE 2
GERMAN OBJECTIVES

ENDS WAYS MEANS

Crack British 1. interdict Luftwaffe
will to resist Channel Shipping. attacks.
and hope for a 2. Destroy Radar and
separate peace Fighter Command.

3. Bomb London

Sources: Encyclopedia of Air Warfare, pp. 85-87;
J.F.C. Fuller, A Mi'itary History of the Western

World. Volume III 'New York: Funk & Wagnalls Company
Inc., 1956) , p. 410;

80 Len Deighton, Fighter - The True Story of the
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four the previous day. This move would have put the RAF
in a numerically inferior position (below the 52
squadrons the Air Ministry calculated for defense of
Britain). Churchill's argument was political and
Dowding's was military. The war cabinet compromised;
six Hurricane squadrons flew tactical missions from
French airfields during daylight hours. At night they
returned to bases in England. After the fall of France,
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901 draw my analysis of options from Kreis, p. 79.

This is what the forces looked like:

Battle of Britain
Correlation of Forces

205 55 Norway

Bian Fighters 
MFighters

12 Group 100
Bombers

236
Fighters

10 Group 11 Group
Luft. 2

134 343
F ig ht er s Fighters] 606

Fighters

511
Bombers

Luft. 3

333 France
Fighters

533
Bombers
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Given that, I believe the most probable Luftwaffe action
would look like this:

14 Group Luf t. 5

205 55 Norway

B i a nF ig h te rs old _ _ _ _ _ _ _ _ F ig h te rs

12 Group _____________ 100
Bombers

236
[FightersI10 Group 11 Group

134 343
Fighters Fighters 0
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I believe the worst case Luftwaffe course of action
would be this:

Worst Case Luftwaffe's Course of Action.

12 Group

10 Group 11 Group German
Aircraft (Luft. 5)

713
____ ____ ____Fighters

1117
German
Aircraft
(Luft. 2)

866
German
Aircraft
(Luft. 3)

The Force ration = 2.78 to 1 in the Luftwaffe's favor.
[1.32 to 1 fighters only]

/
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